




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SUBJECT INDEX

Read-in routine, flow chart, 291
initial, 120, 291
Pedagac, 292
Read and write, simultaneous, 730-732
Read-write cycle for magnetic-core
memories, 725-726
Read and write instructions, 108, 117,
120
Reading, from magnetic core, 54, 725
into magnetic-film memories, 729
Reading heads, 562, 572, 733
Real numbers, 92
Real-time control computer, 262-267
external-control instruction, 266
programming, 264
Recombination current in p-n junction,
649
Recursion-aiding instructions, 108,
116-117
Recursion codes, 95-99
Recursive circuits, 351-355, 404
Recursive compiler, 158
Redundancy, majority logic, 640
probabilistic logic, 636
Redundant codifying, 243-247
Redundant information, parity-bit,
635
Regeneration gating, 624-626
Registers, accumulator (see Accumulator)
current-address (see Current-address
register)
delay line (continuously shifting),
498-501
icand, 511-513, 515-516
ier, 511-513, 515-516
index, 109, 561
shift, 488
shift control, 557
temporary storage, 485
Relative address, 109
Relative counters, 109, 561
Relative error, 207
Relaxed conditions of searching, 226-229
Relay gates, 39-40
Reliability, bibliography, 643
general considerations, 634-635
majority logic, 640-642
methods of increasing, 634-643
probabilistic logic, 636-640
Reluctance of magnetic circuits, 693
Repeater packages of Pedagac, 768
Repetition time, 631
Representation, of Boolean algebra,
hypercube, 361
lattice diagram, 362
Venn diagram, 361
of package, 578-579
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Reservation system, airline, 20-21
Reshaping of pulses, 576, 625-627, 630,
671
Resistance-coupled transistor circuits,
672
Response time of transistor, 655, 662-667
Result array, 384, 423, 446
Result matrix, 403
Retentivity in magnetic materials, 693
Retiming in transistor diode-gated
package, 671
Retrieval of information, 22
(See also Searching)
Retrieval computer, 269
Return jump instruction, 116, 140
Return-to-zero writing on tapes and
drums, 732
Right-hand rule, 689
Rise phase, 662
Rise time in transistor, 655
Role of phases, 543-546
Round numbers, 204, 205
Round-off errors, 204
Rounding, 205
Routine (see Subroutine)
Rules, primitive logical, 317
of thumb, minimizing number of
inputs to gates of decoding
circuits, 551
significant figure loss, 208-209
Run button (see Pushbuttons)
Runge-Kutta method of solution of
differential equation, 212

Sampling, discrete, effects of, 740-742
Sampling theorem (folding theorem), 742
Saturation, in magnetic materials, 693
in transistors, 655, 663-665
Scaling, 78, 110, 260
Schematic wiring table of Pedagac, 786
Searching, definition, 215
drum, 279
methods, 218-230
with computers, 218
manual, 223
Tabledex, 220-222, 408
with permanent conditions, 227
with preferential conditions, 228
problems of, in terms of Boolean
algebra, 407
programming for, 222-223
for r out of n characteristics, 227
with relaxed conditions, 226, 228-229
(See also Codifying; Sorting)
Searching computer, 257, 268-270
Sector, definition, 562
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Sector counter, 563, 573
Pedagac, 607, 612-613
Sector selector, 563, 564
Pedagac, 606, 610-611
Selection, address, 543-546, 559-561
argument, 28 .
Selection ratio in magnetic-core
memories, 724-725
Selector, in-out, 28, 618
Self-clocking on magnetic tape, 737
Self-correcting redundant codification,
244-247
Semiconductor devices, bibliography,
685-688
Semiconductor physics, bibliography,
684
Semiconductors, 645-647
doped, 647
electrical conductivity in, 645
free electrons in, 646
holes in, 646
impurities in, 647
junctions and diodes, 647-650
pure (intrinsic), 647
Sensing of core memory, 567, 694-698,
704, 724-726
Sentential examples, 408-413, 476-479
Separation of magnetic-core inputs and
outputs, 698
Sequencing of clock phases, 568-571,
632-634
Serial adders (see Adder)
Serial clocking, 572
Serial computers, 37, 485
Serial division, 513-516
binary, 513
decimal, 516
flow chart for, 514
sign generator for, 516
Serial memories, 562-564
(See also Disks; Drum memory; Tape)
Serial multiplication, 511-513
binary, 511
decimal, 516
sign generator for, 516
use in, of accumulator, 511, 512
of icand register, 511, 512
of ier register, 511, 512
Serial subtractor (see Adder and sub-
tractor combination)
Series approximation, 183-184
(See also Polynomial approximations)
Series clock-pulse core logic, 701-702
Sets, definition, 304
elements, 304
Sexadecimal, 63, 64
conversion, 63-67

SUBJECT INDEX

Sharing high-speed memory, 148
Sheffer stroke, 318

(See also or-not gate)
Shift instructions, 115

‘Shift registers, 488

continuously shifting, 498-501
formula for, 501
control, 557
core, 699
multiaperture device, 709
precession in, 499-501
Sign bit, 77, 503
Sign conditions for sum and difference,
504, 505
Sign generator, multiplication and
division, 516
Signal amplification (see Amplification)
Signal isolation in magnetic-core circuits,
699
Significant figures, 204-211
Simplest form (see Absolute simplest
form)
Simplest product of sums, 342
Simplest sum of products, 344345
constrained basis, 371-372
decimal method for, 365
Harris-Elbourn method, 336-343
Quine-McCluskey method, 331-336
Simplification, of Boolean functions,
bibliography, 366
chart methods, 362-364
of circuit design by constraints, 376
Simpson’s rule, integration by, 195
Simulation, 2
industrial dynamics, 13-16
man-machine, 16-18
Simulational routine, 140, 142-148
Simultaneous Boolean equations,
379-388, 402, 404
Simultaneous changes of logical variables,
398-400
Simultaneous linear equations, 174-178
Simultaneous read-write, 730-732
Skipping of clock phases, 634, 766
Small-signal equivalent circuit of
transistor, 660-662
Solid-state devices, semiconductors, 645
tunnel diodes, 679
Solutions of Boolean matrix equations
(see Boolean matrix equations)
Sort, simple, 226
Sorting, bibliography, 253
definition, 218
of marginal-punched cards, 224
(See also Ordering)
Space, memory, sharing, 148
Special coding techniques (see Coding)
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Special-purpose computers, 2, 256-281
business logistics, 271-281
digital differential analyzer, 257-262
information retrieval, 268-271
real-time logical control, 262-267
Speed, of computer, 27, 34, 148-150
of information conversion from one
medium to another, table, 47, 49
Split tree, 118
Square-hysteresis loop, 693
Standard address for return jump, 141
Standard basis, 322
Start button (see Pushbuttons)
State diagram, 358
State matrix, 359
Statements, 162
States of circuit, 357-360
Static (flip-flop) gating systems, 626
Stop button (see Pushbuttons)
Stop instruction, 74, 289, 581, 583
stop statements in ALGOL, 164
Storage location, definition, 30
Storage time in transistor, 655, 663—-665
String of units in rapid multiplication,
529, 530
Strip lines, 714
Stroke, Sheffer, 318
Subroutine, binomial-coefficient look-up,
100
column-adding, 102
definition, 104
flow chart for setting up, 105
library, 108
Pedagac read-in, 291
sin z, 102
square root, 98
table look-up, 122
Substantive-based ordering, 221
Subtraction, binary and octal, 69
binary parallel, 526
binary serial, 491-497.
decimal, in excess three, 506-508
parallel, 526
definition, 503
Subtraction instruction, 112
Subtractive complementer, 496-497
excess-three, 509-510
input, 510
output, 505, 510
parallel arithmetic unit, 526
Subtree, definitions, 778
Successive approximations, 178-183
Sum, and difference, condition table, 503
sign conditions, 504
elementary, 325
definition, 503
Superconductivity in cryotron, 711-712
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Superimposed irredundant codification,
247-252
Susceptibility, 692
Switch, one-shot and on-off, 119
Switch declarations in ALGOL, 166
Switching circuits, 366-367
bibliography, 367
transmission functions, 366
Switching core (see Cores)
Symbolic address, 151
Symbolic code, 80
Symbolic coding, 79, 84
Symbolic language, 61
Symbolic logic, 296-301
axiomatic development, 315
bibliography, 316
combined elements, equivalence, 299
implications, 299
tautology, 299
elementary elements, 298
formal theory, bibliography, 317
propositional operations, 297-298
propositions, 297
truth tables, 300-301
Symbols, core mirror notation, 704
diode, 667
flow chart, 78, 95
gate, 311, 578
logical operation, 114, 298, 299
matrix operation, 356, 441-442, 444,
480, 484
package, 579
transistor, 652, 657
tunnel diode, 681
Synchronization, 34, 624
of input-output units of Pedagac, 618
Synchronizers, 571, 619
pushbuttons, 619
Synchronous dynamic flip-flop, 487
Synchronous operation, 498
Synchronous recursive function circuits,
351-356
timing diagram, 354
Syntax (see ALGOL)
System engineering and bibliography, 287
Systems design, digital computers,
specifications, 282
large-scale data processor, 281-286
multiple-unit, 283, 284
Pedagac, 288-294
purpose, 256
special-purpose computers (see
Special-purpose computers)

Table look-up, 121-123
differentiation by, 197
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Tabledex, 220-221
advantages, 408
computer generation of manual, 225
Tally, 96 -
Tape, magnetic, 48, 737
clocking, 734
input devices, 46, 48
nonreturn-to-zero writing, 734
odd parity bit, 737
output devices, 28, 46
return-to-zero writing, 732-734
gelf-clocking scheme, 737
Tautology, 299-300
Taylor series, 190, 192
Thermal current in p-n junctions, 649
Theta product of Boolean matrices,
444-447 -
in multivalued logic, 483, 484
Thin films (see Magnetic-film memory)
Three-address format, 82
Three-address instruction system, 81-84
functions assigned to phases, 544
Three-valued logic, 406-407
Boolean matrix equation, 479-482
(See also Multivalued logic)
Timing, and counters, 571-573
problems in, 766-768
synchronous circuits, 353
Timing diagram, four-clock phase :
system, 633 .
package, 632 °
synchronous circuit, 354
Transducers, 13, 747 -
Transfer mstructlon, 84, 85, 87

functions assigned to phases, 544, 545

Transfer time of pulse, 631, 632
Transfluxor, 706
Transformation to absolute simplest
form, 396-400
Transistors, 650-679
« ratio, 653
as amplifier, 669-671
base, 652
B ratio, 653
bibliographies, 685-687
characteristic curves, 653-655
circuits using, current-switching,
674-676
diode-gated, 669-672
direct-coupled, 673-674
flip-flops, 676-679
shift register, 679
resistance-coupled, 672-673
collector, 652
conventional current dlrectxons 1n,
652, 657 : :
emitter, 652 -

SUBJECT INDEX

Transistors, equivalent circuit for, 658—
667. - -
bibliography, 685
large-signal, fall phase, 664, 666
rise phase, 662-663, 664
saturation and storage in, 663-665
large-signal d-c, 659
small-signal, 660-662
variational, 660—662
fall time, 655
grounded-emitter, as sw1tches, 656
n-p-n type, 656
operating range (cutoﬁ’, active,
saturation), 655
response time, 655
rise time, 655
storage time, 655
symbolism for, 652, 657
Transitive property of equivalence
relation, 253
Translating computing unit, 282-283
Translation of English, logical, 318
bibliography, 319
Translator compiler, 151-153
Transmission functions, 366
Transpose of Boolean matrix, 426, 442
Transposition, ordering by, 232
Trapezoid rule for integration, 194
Tree, definition, 778
split, 118
Truncated errors, 203
Truth tables, 300-301, 323
Tunnel diode, 679-684
bibliography, 687
characteristics, 681
digital circuit, 682
energy-band diagram, 681
parametron analogy, 683
symbol for, 681
Tunneling, 680
Turing machine, 129
Two-address instruction format, 84
Two-address system, 84-86
functions assigned to phases, add
instruction, 544
2-421 Code, 517
Types, of circuit problems, 415-418
with constraints, 462-465
examples, general net, 470-476
ordinary equations of equivalence,
465-468
inverse solution to, 468-469
type 1, 448-449
type 2, 450-452
type 3, 453-462
fundamental formulas for, 426
of unitary matrix equations; 435-436 -
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Undetermined coefficients, function
evaluation by, 198-200
Union of sets, 305
Unit delay, 353, 501
Unit time interval, 486, 498, 632-634
Unit-time-interval counter, 573, 607,
612-613
Unitary matrix equations, 434-438,
442-447
conditions for existence of solution,
436-438
in multivalued logic, 479-483
solution to types 1, 2, and 3, 435-439,
480-483
Unknown Boolean function (see Boolean
equations)
Unnormalized, definition, 111
Unnormalized result, floating-point
operation, 538

Variable connector, 104-105
Variables, expressions for, in ALGOL,
simple, 161
subscripted, 161
Veitch chart method of Boolean
simplification, 362-363
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Venn diagram, 361
Verbally described problems, 347-351
Voltage clamping, 668

Waveform of Pedagac packages, 765
Wiring diagrams, bibliography, 786
Wiring problem in computers, 773-782
Wiring tables, 782-786
Word block definition, 117
Word format, 71-77, 82, 84, 86-88
Pedagac, 288, 290
Words, computer, definition, 30
form, 34
interpretation, 30
labeling, 222
Write, 725-726, 730-732
Write instructions, 108, 117, 120
Writing of code, steps in, 80
Writing head, 562, 572, 733

Xerography, 756

Zener effect, 650






